Novel pH-sensitive IPNs of polyacrylamide-g-gum ghatti and sodium alginate for gastro-protective drug delivery.
This article reports the development of pH-sensitive interpenetrating polymer network (IPN) microbeads using polyacrylamide-grafted-gum ghatti (PAAm-g-GG) and sodium alginate (SA) for gastro-protective controlled delivery of ketoprofen. We have synthesized PAAm-grafted-GG copolymer under microwave irradiation using cerric ammonium nitrate as reaction initiator; further, the PAAm-g-GG was converted to pH-sensitive copolymer through alkaline hydrolysis. Sophisticated instrumentation techniques were used to characterize PAAm-g-GG. The IPN microbeads of PAAm-g-GG and SA, pre-loaded with ketoprofen were prepared by dual crosslinking using Ca(2+) ions and glutaraldehyde (GA). The IPN microbeads demonstrated excellent pH-sensitive behavior as noted in the pulsatile swelling test and scanning electron microscopy. IPN microbeads also showed larger amount of drug release in buffer solution of pH 7.4 as compared to drug release in solution of pH 1.2. The in vivo pharmacokinetic, pharmacodynamic and stomach histopathology studies conducted on wistar rats confirmed the pH-sensitive controlled release of ketoprofen; IPN microbeads retarded the drug release in stomach resulting in reduced adverse effects of ketoprofen.